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Aim: To estimate the rates of cataract blindness and cataract surgical coverage and to assess the visual
outcome of cataract surgery among individuals aged >50 years in Orakzai Agency, Pakistan.
Methods: 1600 individuals aged >50 years were selected using probability proportional to size
sampling. The main outcome measure was bilateral cataract blindness which was defined as visual acuity
of ,3/60 in the better eye with best available correction and with obvious central lens opacities/absence
of red reflex in both eyes.
Results: A total of 1549 people were examined; the coverage rate was 96.8%. Of individuals who were
examined, 958 (61.8%) were men. The overall prevalence of bilateral cataract blindness was 4.8% (95%
CI: 3.8% to 5.9%). Women had a 2.1-fold greater prevalence of bilateral cataract blindness than men
(7.1% (5.0% to 9.2%) v 3.4% (2.3% to 4.6%); p = ,0.0001). However, cataract surgical coverage rates
were lower for women than men. The overall quality of previous cataract surgery was poor: 43.1% eyes
with cataract surgery had VA ,6/60. 73.3% people with bilateral cataract blindness reported they could
not undergo cataract surgery because they were too poor to afford its cost.
Conclusion: The unacceptably high rates of cataract blindness and poor affordability and visual outcome
of cataract surgery calls for the establishment, in the agency, of static cataract surgical services that are
high quality, affordable, and gender sensitive.

ataract remains the leading cause of blindness worldwide, accounting for nearly half (47.8% or 17.7 million)
of all blindness cases.1 About 85% of the world’s
cataract blind people live in developing countries where
availability of or access to cataract services is poor. Where
services are available, there are concerns that they are often
of poor quality.2 Pakistan, with a population of around 154
million people, is the sixth most populous country in the
world and its population is expected to double by 2035.
Cataract is a public health problem in the country. The
National Blindness Prevalence Survey conducted during
1987–90 estimated that 1.78% people in Pakistan were blind
(visual acuity in the better eye less than 3/60 with best
correction), 66% of cases caused by cataract.3 Although
cataract services have grown substantially in Pakistan in past
10 years,4 many parts of the country still do not have these
services. One such area is the Orakzai Agency, one of the
seven federally administered tribal areas, or agencies as they
are called. The agencies (Bajaur, Mohmand, Orakzai, Khyber,
Kurram, North Waziristan, and South Waziristan) in the
mountainous region that flanks the country’s border with
Afghanistan, were created by the British colonialists as a
buffer zone between the then undivided India and
Afghanistan and thus still have a unique set of draconian
laws called the Frontier Crimes Regulations (FCR). These
laws were introduced by the British colonialists in 1901 to
suppress resistance from the native Pakhtoons.5 Pakistan’s
federal laws do not apply in the tribal region6; and residents
of the agencies still don’t have the right of political
association. Spread over an area of 27 220 square kilometres,
the trial area has a total population of around 3.2 million. But
more than a century of lack of investment in human
development means poor access to education (only 1% of
the female population is able to read) and health, including
cataract services. Orakzai Agency has a total population of
225 441 people. However, most of the surgeries performed are
in eye camps, or in charity hospitals situated around several

hundred kilometres away from the agency. Recently Pakistan
Institute of Community Ophthalmology (PICO), Peshawar,
Pakistan, with the assistance of Sight Savers International
(SSI), planned to build an eye surgical unit at the agency
headquarter hospital at Ghiljo. To provide baseline data for
better planning of cataract services in Orakzai Agency, we
conducted a study to estimate the rates of cataract blindness
and cataract surgical coverage and to assess the visual
outcome of cataract surgery among individuals aged
>50 years in the agency.

METHODS AND MATERIALS
According to Pakistan’s population census of 1998, 27 052
(12%) of 225 441 people living in Orakzai Agency were aged
>50 years.1 For calculation of sample size for cluster random
sampling, we assumed the prevalence of bilateral cataract
blindness in the agency to be 4% because of poor access to
cataract services. We specified a precision level of plus or
minus 30% of the expected prevalence (4.0%), a confidence
level of 95% and a design effect of 1.5. We calculated a
sample size of 1454 subjects and then adjusted it for a
possible non-response rate of 10%. The number of subjects
needed was 1600. We planned to select a total of 32 clusters,
each of which consisted of 50 individuals.
A list of villages/settlements in the agency with their
respective populations was generated. A column of the
cumulative population of villages was added. Then a sample
of 32 clusters was selected using probability proportional to
the size of the population. More details of sampling
methodology are provided in a manual developed by the
World Health Organization.7
A team comprising an ophthalmologist and two ophthalmic technicians and two female health workers examined the
Abbreviations: CSC, cataract surgical coverage; IOL, intraocular lens;
RACSS, Rapid Assessment of Cataract Surgical Services; VA, visual
acuity
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Age group (years)

Male (n = 958)

Female (n = 591)

Total (n = 1549)

50–59
60–69
70–79
>80

355 (37.1%)
495 (51.7%)
99 (10.3%)
9 (0.9%)

293 (49.6%)
243 (41.1%)
41 (6.9%)
14 (2.4%)

648 (41.8%)
738 (47.6%)
140 (9.0%)
23 (1.5%)

Table 2 Prevalence of bilateral cataract blindness among individuals aged 50 years and
older in Orakzai Agency, Pakistan
Age group
(years)

Men

Cataract
blind (%)

Women

Cataract
blind (%)

All

Cataract
blind (%)

50–59
60–69
70–79
>80
Total

355
495
99
9
958

1 (0.3)
15 (3.0)
16 (16.2)
1 (11.1)
33 (3.4)

293
243
41
14
591

0 (0.0)
21 (8.6)
15 (36.6)
7 (50.0)
42 (7.1)

648
738
140
23
1549

1 (0.2)
36 (4.9)
31 (22.1)
8 (34.8)
75 (4.8)

subjects. Female staff were included to examine females in
order to reduce the likelihood that females would refuse to be
examined. A total of 50 people aged >50 years (a cluster)
were examined each day. They were notified a day before the
scheduled examination. If an eligible person could not be
examined despite three house visits, information about his/
her visual status was collected from his/her relatives/
neighbours. A proforma, which had been used in many rapid
assessments of cataract surgical services in several countries,
was used to collect data on age, sex, visual acuity, lens status,
barriers to the uptake of cataract surgery, and place and
outcome of previous cataract surgery.
The detailed methodology of Rapid Assessment of Cataract
Surgical Services (RACSS) has been described elsewhere.8–15
Briefly, visual acuity was measured at each household in full
daylight using the tumbling ‘‘E’’ card. Individuals having
visual acuity (VA) ,3/60 in either eye with best available
correction were referred to the ophthalmologist for a detailed
assessment in a central examination site in each cluster. Lens
examination of the subject with VA ,3/60 in the better eye
with best available correction, was performed by the
ophthalmologist. Lens status (normal, cataract, aphakia,
pseudophakia, or could not be viewed) was assessed by
distant direct ophthalmoscopy with undilated pupil in the
dark. Our main outcome measure was bilateral cataract
blindness, which was defined as visual acuity of ,3/60 in the
better eye with best available correction and with obvious
central lens opacities/absence of red reflex in both eyes.
Individuals found bilaterally blind due to cataract were asked
to identify the reason that they had not been operated so far.
Data entry and analysis were done using a special RACSS
software.7 Cataract surgical coverage (CSC) for people was

Table 3 Cataract surgical coverage (CSC) for people
and for eyes among individuals aged 50 years and older
in Orakzai Agency, Pakistan
Sex

Individuals
examined

CSC for person

CSC for eyes

Male
Female
Total

958
591
1549

68.9%
51.6%
60.9%

49.5%
41.3%
46.0%
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calculated using the following formula: CSC (people) = (x +
y/x + y + z) 6 100, where x = number of people with
(pseudo)aphakia in one eye and operable cataract in the
other; y = number of people with bilateral (pseudo)aphakia;
and z = number of people with bilateral operable cataract.
CSC for eyes was calculated using the following formula: CSC
(eyes) = (a/a + b) 6 100, where a = number of
(pseudo)aphakic eyes and b = number of eyes with operable
cataract.

RESULTS
Sixteen hundred people aged >50 years were eligible to be
examined. Fifty one individuals were absent. Of 1549
individuals who were present, no one refused the examination. Of these, 958 (61.8%) were men and 591 (38.2%)
women (table 1). The prevalence of bilateral blindness was
5.9% (95% CI: 4.7% to 7.0%) and that of bilateral cataract
blindness was 4.8% (95% CI: 3.8% to 5.9%); 82.4% (75/91) of
all blind cases were caused by cataract. Women had a 2.1-fold
greater prevalence of cataract blindness than men (7.1% (5.0
to 9.2) v 3.4% (2.3 to 4.6); p = ,0.0001) (table 2). The overall
prevalence of unilateral blindness caused by cataract was
6.8% (95% CI: 5.5% to 8.1%) to 7.5% ( 95% CI: 5.8% to 9.2%)
among men and 5.8% ( 95% CI: 3.9% to 7.6%) among women.
Overall, women had a higher burden of cataract blind eyes
compared with men (10.0% (118/1182) v 7.2% (138/1916)).
The CSC for people with bilateral cataract blindness (VA ,3/
60) was 60.9%–68.9% for men v 51.6% for women, while the
cataract surgical coverage for eyes was 46.0%–49.5% for
men’s eyes and 41.3% for women’ eyes (table 3). A total of 75

Table 4 Self reported barriers to cataract surgery
among individuals with bilateral cataract blindness
(n = 75) in Orakzai Agency, Pakistan
Primary barrier

Number (%)

Cost of surgery
Cataract is not yet mature
Fear of surgery
Need not felt
Unawareness of cataract
No one to accompany

55 (73.3)
8 (10.7)
5 (6.7)
5 (6.7)
1 (1.3)
1 (1.3)
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Table 1 Age-sex distribution of individuals aged 50 years and older in Orakzai Agency,
Pakistan (n = 1549)

Cataract blindness in Pakistan
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Age group
(years)

Eyes, men

Pseudophakic/
aphakic eyes (%)

Eyes, women

Pseudophakic/
aphakic eyes (%)

All

Pseudophakic/
aphakic eyes (%)

50–59
60–69
70–79
>80
Total

710
990
198
18
1916

4 (0.6)
72 (7.3)
51 (25.8)
8 (44.4)
135 (7.0)

586
486
82
28
1182

6 (1.0)
56 (11.5)
14 (17.1)
7 (25.0
83 (7.0)

1296
1476
280
46
3098

10 (0.8)
128 (8.7)
65 (23.2)
15 (32.6)
218 (7.0)

individuals had bilateral cataract blindness. The majority
(73.3%) of them said they had not been operated so far
because they could not afford the cost of surgery (table 4).
Other reasons included ‘‘cataract is not yet mature (10.7%),’’
fear of surgery (6.7%), ‘‘old age, need not felt (6.7%).’’
Two hundred and eighteen cataract surgeries had been
performed on the selected subjects; 135 surgeries (61.9%)
were on men (table 5). They had been performed in charity
hospitals (49.5%), eye camps (38.1%), public hospitals
(4.1%), and private hospitals (0.9%). A total of 133 (61.0%)
surgeries were on men. The overall quality of previous
cataract surgery in the agency was poor (table 6). Only 5.5%
had a good outcome (6/6–6/18) while 51.4% and 43.1% had
borderline (,6/18–6/60) and poor (,6/60) outcomes, respectively. Although the majority of surgeries (121/218 or 55.5%)
were non-intraocular lens (IOL), they were more likely to be
associated with poorer outcome compared with IOL surgery.
In non-IOL surgeries, 0%, 33.1%, and 66.9% were in good,
borderline, and poor categories, respectively. In the IOL
group, 12.4%, 74.2%, and 13.4% were in the good, borderline,
and poor categories, respectively.

DISCUSSION
This study highlights the high prevalence of cataract
blindness as a result of lack of cataract surgery services in
one of the most underdeveloped areas of Pakistan. It also
highlights the poor outcome of cataract surgery that is
offered to the residents of the agency in camps or hospitals
elsewhere.
The prevalence of bilateral cataract blindness (VA ,3/60)
among people aged >50 years was 4.8% (95% CI: 3.8% to
5.9%), which is one of the highest reported in recent studies
conducted in Pakistan as well as elsewhere. For example,
studies conducted in Chakwal and Malakand districts in
Pakistan reported a prevalence of bilateral cataract blindness
of 2.0% (95% CI: 1.2% to 3.2%), and 2.6% (95% CI:1.6% to
3.6%), respectively.13 15 But the high prevalence of cataract
blindness in this study was not unexpected, keeping in view
lack of static cataract surgical services and decades of
underdevelopment, poverty, and deprivation in the area.

The areas are mountainous and sparsely populated. Farming,
which is a way of living for the majority of people in the area,
is rain fed, which means they may be too poor to pay for
cataract surgery. This is supported by our finding that 73.3%
of subjects with bilateral cataract blindness reported they
could not undergo cataract surgery because they could not
afford its cost. This proportion is worryingly high compared
with that found in Lower Dir, Pakistan (38%),13 Chakwal,
Pakistan (18%),15 Karnataka, India (4.4%),16 and Katsina,
Nigeria (61%).17 Thus, our study calls for the establishment of
a cataract service that take into account its affordability by
those in need.
Women had a twofold higher prevalence of cataract
blindness than men—a finding which is consistent with
those of many previous studies. An estimated two thirds of
all cataract blindness worldwide occur in women. Cost is a
key barrier to use of cataract surgical services for women, but
women with cataract blindness compared with men may be
less likely to travel to other cities/areas to utilise cataract
services provided free of cost. Our study suggests that the
cataract surgical coverage for people as well as for eyes was
substantially lower in women than in men.
Another disturbing finding of our study was the low ratio
of women to men (60 to 100) which is much lower than
reported for rest of Pakistan (92.2 to 100). To our knowledge
such enormous variations have not been reported previously,
and they cannot be due to chance alone. There are obvious
reasons for the ‘‘missing women’’: higher infant and children
mortality among girls than boys because of differential access
to health care; and high levels of maternal mortality in child
bearing age. According to the most recent census, the female
literary rate in women in Orakzai Agency is only 0.7%
compared with 4.7% in males.
The WHO suggests that 85% of eyes undergoing cataract
surgery should have good outcome (6/6–6/18), 10% have
borderline outcome (,6/18–6/60), while less than 5% have
poor outcome (,6/60).18 However, in our study only 5.5% had
a good outcome, while 51.4% and 43.1% had a borderline and
poor outcome, respectively. Similar results of poor outcome
have also been found in population based studies in Lower

Table 6 Outcome of cataract surgery as assessed among individuals aged 50 years and
older in Orakzai Agency, Pakistan
Variable
Duration since cataract
surgery
,1 year
>1–5 years
6–10 years
.10 year
Type of surgery
IOL surgery
Non-IOL surgery
Total

Number of
surgeries

Good*
6/6–6/18

Borderline
,6/18–6/60

38
150
25
5

13.2%
4.7%
–
–

57.9%
50.7%
56.0%
–

28.9%
44.6%
44.0%
100%

97
121
218

12.4%
0.0%
5.5%

74.2%
33.1%
51.4%

13.4%
66.9%
43.1%

Poor ,6/60

*The findings shown are of visual acuity with best available correction.
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Table 5 Prevalence of pseudophakia/aphakia among individuals aged 50 years and older in Orakzai Agency, Pakistan

138

ACKNOWLEDGEMENTS
We are grateful to the Sight Savers International for funding this
study. The authors also wish to thank the political agent, Tehsildar of
Orakzai Agency, agency surgeon, and medical officer in charge of
agency headquarter hospital, Ghiljo, for their help during the conduct
of the study. The ophthalmic technicians, Mr Khyal Meen Gul and
Mr Sajan Ali also deserve our thanks.
.....................

Authors’ affiliations

K M Anjum, M B Qureshi, M A Khan, N Jan, M D Khan, Pakistan
Institute of Community Ophthalmology, Hayatabad Medical Complex,
Hayatabad, Peshawar, Pakistan

www.bjophthalmol.com

A Ali, K Ahmad, Section of Ophthalmology, Department of Surgery,
Aga Khan University, Karachi, Pakistan

REFERENCES
1 Resnikoff S, Pascolini D, Etya’ale D, et al. Global data on visual impairment in
the year 2002. Bull World Health Organ 2004;82:844–51.
2 Johnson GJ. Improving outcome of cataract surgery in developing countries.
Lancet 2000;355:158–9.
3 Memon MS. Prevalence and causes of blindness in Pakistan. J Pak Med Assoc
1992;42:196–8.
4 Ahmad K, Khan MD, Qureshi MB, et al. Prevalence and causes of blindness
and low vision in a rural setting in Pakistan. Ophthalmic Epidemiol
2005;12:19–23.
5 North-West Frontier Province. www.britannica.com/eb/
article?tocId = 9056228, accessed 11 May, 2005.
6 Ahmad K. The battle for child rights in Pakistan. Lancet 2005;365:1376–7.
7 World Health Organization. Rapid assessment of cataract surgical
services, a package for data entry and analysis from population based rapid
assessment. Geneva: WHO, 2001.
8 Amansakhatov S, Volokhovskaya ZP, Afanasyeva AN, et al. Cataract
blindness in Turkmenistan: results of a national survey. Br J Ophthalmol
2002;86:1207–10.
9 Eloff J, Foster A. Cataract surgical coverage: results of a population-based
survey at Nkhoma, Malawi. Ophthalmic Epidemiol 2000;7:219–21.
10 Limburg H, Kumar R, Indrayan A, et al. Rapid assessment of prevalence of
cataract blindness at district level. Int J Epidemiol 1997;26:1049–54.
11 Oluleye TS. Cataract blindness and barriers to cataract surgical intervention in
three rural communities of Oyo State, Nigeria. Niger J Med
2004;13:156–60.
12 Rotchford AP, Johnson GJ. Rapid assessment of cataract surgical coverage in
rural Zululand. S Afr Med J 2000;90:1030–2.
13 Shaikh SP, Aziz TM. Rapid assessment of cataract surgical services in age
group 50 years and above in Lower Dir District Malakand, Pakistan. J Coll
Physicians Surg Pak 2005;15:145–8.
14 Venkataswamy G, Lepkowski JM, Ravilla T, et al. Rapid epidemiologic
assessment of cataract blindness. The Aravind Rapid Epidemiologic
Assessment Staff. Int J Epidemiol 1989;18(Suppl 2):S60–7.
15 Haider S, Hussain A, Limburg H. Cataract blindness in Chakwal District,
Pakistan: results of a survey. Ophthalmic Epidemiol 2003;10:249–58.
16 Vaidyanathan K, Limburg H, Foster A, et al. Changing trends in barriers to
cataract surgery in India. Bull World Health Organ 1999;77:104–9.
17 Rabiu MM. Cataract blindness and barriers to uptake of cataract surgery in a
rural community of northern Nigeria. Br J Ophthalmol 2001;85:776–80.
18 World Health Organization. Informal consultation on analysis of blindness
prevention outcomes, WHO/PBL/98.68. Geneva: WHO, 1998.
19 Limburg H, Foster A, Vaidyanathan K, et al. Monitoring visual outcome of
cataract surgery in India. Bull World Health Organ 1999;77:455–60.

Br J Ophthalmol: first published as 10.1136/bjo.2005.078527 on 19 January 2006. Downloaded from http://bjo.bmj.com/ on 18 December 2018 by BMJJournals Maint User. Protected by
copyright.

Dir, Pakistan (37.3%), Chakwal, Pakistan (32.2%), Nepal
(21%), China (39%), Karnataka and Gujarat, India (24–
26%),19 and Rajasthan, India (45%). Visual outcome was
better with IOL implantation than without it, as has been
observed in many other studies. Outcome of surgeries
performed during the year preceding the eye examination
was better compared with those conducted 1–5 years, 5–
10 years, or more than 10 years ago. We believe that outcome
of cataract surgery in the agency could be brought to WHO
recommended levels if efforts are made to provide good
supervised training to cataract surgeons, perform surgery
with IOL, improve case selection and postoperative follow up,
and provide corrective glasses if needed.
A limitation of our analysis is that the prevalence of
bilateral cataract blindness we calculated could not be
adjusted for age and sex because information on the female
population and their age distribution for Orakzai Agency are
unavailable. The Pakistan population census of 1998 collected
data of the male population of the agency alone.
The unacceptably high rates of cataract blindness, and poor
affordability and visual outcome of cataract surgery calls for
the establishment, in the agency, of static cataract surgical
services that are high quality, affordable, and gender
sensitive.
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